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A motion to reconsider was laid on 

the table. 
f 

PROTECTING PATIENT ACCESS TO 
EMERGENCY MEDICATIONS ACT 
OF 2017 

Mr. BURGESS. Mr. Speaker, I move 
to suspend the rules and pass the bill 
(H.R. 304) to amend the Controlled Sub-
stances Act with regard to the provi-
sion of emergency medical services. 

The Clerk read the title of the bill. 
The text of the bill is as follows: 

H.R. 304 
Be it enacted by the Senate and House of Rep-

resentatives of the United States of America in 
Congress assembled, 
SECTION 1. SHORT TITLE. 

This Act may be cited as the ‘‘Protecting 
Patient Access to Emergency Medications 
Act of 2017’’. 
SEC. 2. EMERGENCY MEDICAL SERVICES. 

Section 303 of the Controlled Substances 
Act (21 U.S.C. 823) is amended— 

(1) by redesignating subsection (j) as sub-
section (k); and 

(2) by inserting after subsection (i) the fol-
lowing: 

‘‘(j) EMERGENCY MEDICAL SERVICES THAT 
ADMINISTER CONTROLLED SUBSTANCES.— 

‘‘(1) REGISTRATION.—For the purpose of en-
abling emergency medical services profes-
sionals to administer controlled substances 
in schedule II, III, IV, or V to ultimate users 
receiving emergency medical services in ac-
cordance with the requirements of this sub-
section, the Attorney General— 

‘‘(A) shall register an emergency medical 
services agency if the agency submits an ap-
plication demonstrating it is authorized to 
conduct such activity under the laws of each 
State in which the agency practices; and 

‘‘(B) may deny an application for such reg-
istration if the Attorney General determines 
that the issuance of such registration would 
be inconsistent with the requirements of this 
subsection or the public interest based on 
the factors listed in subsection (f). 

‘‘(2) OPTION FOR SINGLE REGISTRATION.—In 
registering an emergency medical services 
agency pursuant to paragraph (1), the Attor-
ney General shall allow such agency the op-
tion of a single registration in each State 
where the agency administers controlled 
substances in lieu of requiring a separate 
registration for each location of the emer-
gency medical services agency. 

‘‘(3) HOSPITAL-BASED AGENCY.—If a hos-
pital-based emergency medical services 
agency is registered under subsection (f), the 
agency may use the registration of the hos-
pital to administer controlled substances in 
accordance with this subsection without 
being registered under this subsection. 

‘‘(4) ADMINISTRATION OUTSIDE PHYSICAL 
PRESENCE OF MEDICAL DIRECTOR OR AUTHOR-
IZING MEDICAL PROFESSIONAL.—Emergency 
medical services professionals of a registered 
emergency medical services agency may ad-
minister controlled substances in schedule 
II, III, IV, or V outside the physical presence 
of a medical director or authorizing medical 
professional in the course of providing emer-
gency medical services if the administration 
is— 

‘‘(A) authorized by the law of the State in 
which it occurs; and 

‘‘(B) pursuant to— 
‘‘(i) a standing order that is issued and 

adopted by one or more medical directors of 
the agency, including any such order that 
may be developed by a specific State author-
ity; or 

‘‘(ii) a verbal order that is— 

‘‘(I) issued in accordance with a policy of 
the agency; 

‘‘(II) provided by an authorizing medical 
professional in response to a request by the 
emergency medical services professional 
with respect to a specific patient; 

‘‘(III) in the case of a mass casualty inci-
dent; or 

‘‘(IV) to ensure the proper care and treat-
ment of a specific patient. 

‘‘(5) DELIVERY.—A registered emergency 
medical services agency may deliver con-
trolled substances from a registered location 
of the agency to an unregistered location of 
the agency only if— 

‘‘(A) the agency designates the unregis-
tered location for such delivery; and 

‘‘(B) notifies the Attorney General at least 
30 days prior to first delivering controlled 
substances to the unregistered location. 

‘‘(6) STORAGE.—A registered emergency 
medical services agency may store con-
trolled substances— 

‘‘(A) at a registered location of the agency; 
‘‘(B) at any designated location of the 

agency or in an emergency services vehicle 
situated at a registered or designated loca-
tion of the agency; or 

‘‘(C) in an emergency medical services ve-
hicle used by the agency that is— 

‘‘(i) traveling from, or returning to, a reg-
istered or designated location of the agency 
in the course of responding to an emergency; 
or 

‘‘(ii) otherwise actively in use by the agen-
cy. 

‘‘(7) NO TREATMENT AS DISTRIBUTION.—The 
delivery of controlled substances by a reg-
istered emergency medical services agency 
pursuant to this subsection shall not be 
treated as distribution for purposes of sec-
tion 308. 

‘‘(8) RESTOCKING OF EMERGENCY MEDICAL 
SERVICES VEHICLES AT A HOSPITAL.—Notwith-
standing paragraph (13)(J), a registered 
emergency medical services agency may re-
ceive controlled substances from a hospital 
for purposes of restocking an emergency 
medical services vehicle following an emer-
gency response, and without being subject to 
the requirements of section 308, provided all 
of the following conditions are satisfied: 

‘‘(A) The registered or designated location 
of the agency where the vehicle is primarily 
situated maintains a record of such receipt 
in accordance with paragraph (9). 

‘‘(B) The hospital maintains a record of 
such delivery to the agency in accordance 
with section 307. 

‘‘(C) If the vehicle is primarily situated at 
a designated location, such location notifies 
the registered location of the agency within 
72 hours of the vehicle receiving the con-
trolled substances. 

‘‘(9) MAINTENANCE OF RECORDS.— 
‘‘(A) IN GENERAL.—A registered emergency 

medical services agency shall maintain 
records in accordance with subsections (a) 
and (b) of section 307 of all controlled sub-
stances that are received, administered, or 
otherwise disposed of pursuant to the agen-
cy’s registration, without regard to sub-
section 307(c)(1)(B). 

‘‘(B) REQUIREMENTS.—Such records— 
‘‘(i) shall include records of deliveries of 

controlled substances between all locations 
of the agency; and 

‘‘(ii) shall be maintained, whether elec-
tronically or otherwise, at each registered 
and designated location of the agency where 
the controlled substances involved are re-
ceived, administered, or otherwise disposed 
of. 

‘‘(10) OTHER REQUIREMENTS.—A registered 
emergency medical services agency, under 
the supervision of a medical director, shall 
be responsible for ensuring that— 

‘‘(A) all emergency medical services profes-
sionals who administer controlled substances 
using the agency’s registration act in ac-
cordance with the requirements of this sub-
section; 

‘‘(B) the recordkeeping requirements of 
paragraph (9) are met with respect to a reg-
istered location and each designated location 
of the agency; 

‘‘(C) the applicable physical security re-
quirements established by regulation of the 
Attorney General are complied with wher-
ever controlled substances are stored by the 
agency in accordance with paragraph (6); and 

‘‘(D) the agency maintains, at a registered 
location of the agency, a record of the stand-
ing orders issued or adopted in accordance 
with paragraph (9). 

‘‘(11) REGULATIONS.—The Attorney General 
may issue regulations— 

‘‘(A) specifying, with regard to delivery of 
controlled substances under paragraph (5)— 

‘‘(i) the types of locations that may be des-
ignated under such paragraph; and 

‘‘(ii) the manner in which a notification 
under paragraph (5)(B) must be made; 

‘‘(B) specifying, with regard to the storage 
of controlled substances under paragraph (6), 
the manner in which such substances must 
be stored at registered and designated loca-
tions, including in emergency medical serv-
ice vehicles; and 

‘‘(C) addressing the ability of hospitals, 
registered locations, and designated loca-
tions to deliver controlled substances to 
each other in the event of— 

‘‘(i) shortages of such substances; 
‘‘(ii) a public health emergency; or 
‘‘(iii) a mass casualty event. 
‘‘(12) RULE OF CONSTRUCTION.—Nothing in 

this subsection shall be construed— 
‘‘(A) to limit the authority vested in the 

Attorney General by other provisions of this 
title to take measures to prevent diversion 
of controlled substances; or 

‘‘(B) to override the authority of any State 
to regulate the provision of emergency med-
ical services. 

‘‘(13) DEFINITIONS.—In this section: 
‘‘(A) The term ‘designated location’ means 

a location designated by an emergency med-
ical services agency under paragraph (5). 

‘‘(B) The term ‘emergency medical serv-
ices’ means emergency medical response and 
emergency mobile medical services provided 
outside of a fixed medical facility. 

‘‘(C) The term ‘emergency medical services 
agency’ means an organization providing 
emergency medical services, including such 
an organization that— 

‘‘(i) is governmental (including fire-based 
and hospital-based agencies), nongovern-
mental (including hospital-based agencies), 
private, or volunteer-based; 

‘‘(ii) provides emergency medical services 
by ground, air, or otherwise; and 

‘‘(iii) is authorized by the State in which 
the organization is providing such services 
to provide emergency medical care, includ-
ing the administering of controlled sub-
stances, to members of the general public on 
an emergency basis. 

‘‘(D) The term ‘emergency medical services 
professional’ means a health care profes-
sional (including a nurse, paramedic, or 
emergency medical technician) licensed or 
certified by the State in which the profes-
sional practices and credentialed by a med-
ical director of the respective emergency 
medical services agency to provide emer-
gency medical services within the scope of 
the professional’s State license or certifi-
cation. 

‘‘(E) The term ‘emergency medical services 
vehicle’ means an ambulance, fire apparatus, 
supervisor truck, or other vehicle used by an 
emergency medical services agency for the 
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purpose of providing or facilitating emer-
gency medical care and transport or trans-
porting controlled substances to and from 
the registered and designated locations. 

‘‘(F) The term ‘hospital-based’ means, with 
respect to an agency, owned or operated by a 
hospital. 

‘‘(G) The term ‘medical director’ means a 
physician who is registered under subsection 
(f) and provides medical oversight for an 
emergency medical services agency. 

‘‘(H) The term ‘medical oversight’ means 
supervision of the provision of medical care 
by an emergency medical services agency. 

‘‘(I) The term ‘medical professional’ means 
an emergency or other physician, or another 
medical professional (including an advanced 
practice registered nurse or physician assist-
ant) whose scope of practice under a State li-
cense or certification includes the ability to 
provide verbal orders. 

‘‘(J) The term ‘registered location’ means a 
location that appears on the certificate of 
registration issued to an emergency medical 
services agency under this subsection or sub-
section (f), which shall be where the agency 
receives controlled substances from distribu-
tors. 

‘‘(K) The term ‘registered emergency med-
ical services agency’ means— 

‘‘(i) an emergency medical services agency 
that is registered pursuant to this sub-
section; or 

‘‘(ii) a hospital-based emergency medical 
services agency that is covered by the reg-
istration of the hospital under subsection (f). 

‘‘(L) The term ‘specific State authority’ 
means a governmental agency or other such 
authority, including a regional oversight and 
coordinating body, that, pursuant to State 
law or regulation, develops clinical protocols 
regarding the delivery of emergency medical 
services in the geographic jurisdiction of 
such agency or authority within the State 
that may be adopted by medical directors. 

‘‘(M) The term ‘standing order’ means a 
written medical protocol in which a medical 
director determines in advance the medical 
criteria that must be met before admin-
istering controlled substances to individuals 
in need of emergency medical services. 

‘‘(N) The term ‘verbal order’ means an oral 
directive that is given through any method 
of communication including by radio or tele-
phone, directly to an emergency medical 
services professional, to contemporaneously 
administer a controlled substance to individ-
uals in need of emergency medical services 
outside the physical presence of the author-
izing medical director.’’. 

The SPEAKER pro tempore. Pursu-
ant to the rule, the gentleman from 
Texas (Mr. BURGESS) and the gen-
tleman from Texas (Mr. GENE GREEN) 
each will control 20 minutes. 

The Chair recognizes the gentleman 
from Texas (Mr. BURGESS). 

GENERAL LEAVE 
Mr. BURGESS. Mr. Speaker, I ask 

unanimous consent that all Members 
have 5 legislative days in which to re-
vise and extend their remarks and in-
sert extraneous materials in the 
RECORD on the bill. 

The SPEAKER pro tempore. Is there 
objection to the request of the gen-
tleman from Texas? 

There was no objection. 
Mr. BURGESS. Mr. Speaker, I yield 

myself such time as I may consume. 
Mr. Speaker, I rise today in support 

of H.R. 304, the Protecting Patient Ac-
cess to Emergency Medications Act, in-
troduced by the gentlemen from North 

Carolina, Mr. HUDSON and Mr. 
BUTTERFIELD. 

H.R. 304 would update the Drug En-
forcement Administration registration 
process for emergency medical services 
agencies with multiple locations, clari-
fying recordkeeping requirements re-
lated to the transportation and storage 
of controlled substances in the process. 

Further, the bill would ensure that 
paramedics and other EMS profes-
sionals are able to continue to admin-
ister pain and antiseizure medications 
in emergency situations pursuant to 
standing or verbal orders when certain 
conditions are met. 

This commonsense measure is sup-
ported by over a dozen EMS and trau-
ma care organizations. 

Mr. Speaker, I urge my colleagues to 
vote ‘‘yes’’ on H.R. 304, and I reserve 
the balance of my time. 

Mr. GENE GREEN of Texas. Mr. 
Speaker, I yield myself such time as I 
may consume. 

I rise in support of H.R. 304, the Pro-
tecting Patient Access to Emergency 
Medications Act of 2017. 

Ensuring that we have access to the 
right medicine at the right time is 
critically important in emergency situ-
ations. While controlled substances 
have abuse and diversion potential, 
they also have lifesaving potential. In 
fact, they are very often used by emer-
gency medical services—EMS—pro-
viders in situations where every 
minute counts. 

Currently, these providers must often 
administer controlled substances dur-
ing emergencies using a standing order. 
However, it is unclear whether or not 
this is permissible under current law. 

To help clarify the current law, H.R. 
304 would amend the Controlled Sub-
stances Act to make clear that EMS 
personnel can, in fact, administer con-
trolled substances in emergency situa-
tions under a standing order from an 
EMS medical director. 

This bill helps guarantee that pa-
tients will have timely access to drugs 
they need during an emergency. It will 
also streamline the DEA’s emergency 
medical services registration process 
by allowing a single registration for a 
State EMS agency as opposed to a sep-
arate registration for each EMS agency 
location. 

To help safeguard against diversion, 
the bill will hold registered EMS agen-
cies responsible for receiving, storing, 
and tracking all controlled substances. 

This bill passed the Energy and Com-
merce Committee and the House floor 
last Congress, and it incorporates im-
portant feedback from a wide range of 
stakeholders. I believe our efforts in 
this important bill will ensure that 
EMS professionals have the flexibility 
that they need to respond during emer-
gencies, while preserving the DEA’s 
ability to enforce controlled sub-
stances laws and regulations. 

I urge my colleagues to join me in 
supporting the passage of H.R. 304. 

Mr. Speaker, I reserve the balance of 
my time. 

Mr. BURGESS. Mr. Speaker, I yield 4 
minutes to the gentleman from Oregon 
(Mr. WALDEN), the chairman of the full 
Committee on Energy and Commerce. 

Mr. WALDEN. Mr. Speaker, I thank 
my colleagues on the Energy and Com-
merce Committee for this important 
piece of legislation, H.R. 304, the Pro-
tecting Patient Access to Emergency 
Medications Act. 

This is a bipartisan bill. It was intro-
duced by two of our colleagues from 
North Carolina, Representatives HUD-
SON and BUTTERFIELD. It previously 
passed the House by voice vote, no ob-
jection, back in November; but, unfor-
tunately, it was not taken up by the 
Senate before the last Congress ad-
journed, meaning we have to be here 
today to restart this process. 

This, along with three other Energy 
and Commerce bills that we are consid-
ering today, shows that the Energy and 
Commerce Committee is picking right 
up where we left off, in a bipartisan 
way, to produce quality legislation 
that will improve the public health. 

Now, H.R. 304 is really an important 
bill because it enables our Nation’s 
emergency medical services profes-
sionals to continue to provide quality 
emergency care by recognizing the 
unique nature of their practice. 

Specifically, as you may have heard, 
the bill clarifies that paramedics and 
other EMS professionals can admin-
ister certain pain and antiseizure medi-
cations in emergency situations pursu-
ant to standing or verbal orders. In 
other words, the doctor has said to the 
EMS person, you can do these things in 
emergencies. 

Now, think about this. You are in a 
car wreck. The EMT shows up in the 
ambulance. They can’t communicate 
with anybody because they are down in 
a valley or somewhere where they 
don’t have communication. Without 
this legislation, it is uncertain now, be-
cause of this ruling out of the adminis-
tration, whether or not they can give 
you antiseizure medication or pain re-
lief medication until they can get in 
contact. This is not what any of us 
wants, so this legislation fixes that. 

During this process, when this deci-
sion was made a while back, I heard 
from Dr. Paul Rostykus, an emergency 
physician in Jackson County, Oregon. 
He said that this is really critical to 
saving lives and reducing suffering, 
particularly in our remote and rural 
areas where these emergency techni-
cians, EMTs, may struggle to call in 
emergencies and it can take much 
longer for patients to reach the nearest 
doctor. 

I just implore you to talk to anybody 
that is running around the ambulances, 
and they will tell you this is really, 
really important for patients. 

I had an ambulance driver tell me— 
an EMT tell me it is important for 
them because sometimes in an acci-
dent, somebody is injured and they are 
kind of out of control and have a sei-
zure. Now, I am not a doctor. We actu-
ally have one here who can tell us 

VerDate Sep 11 2014 03:21 Jan 10, 2017 Jkt 069060 PO 00000 Frm 00011 Fmt 7634 Sfmt 0634 E:\CR\FM\A09JA7.007 H09JAPT1sm
ar

tin
ez

 o
n 

D
S

K
3G

LQ
08

2P
R

O
D

 w
ith

 H
O

U
S

E



CONGRESSIONAL RECORD — HOUSEH208 January 9, 2017 
more. But they then are able to admin-
ister certain medications that will 
calm the patient, prevent them from 
hurting themselves or hurting the 
EMT. 

So I urge my colleagues to support 
H.R. 304 as well as the other bipartisan 
Energy and Commerce bills that are on 
the floor today. 

Mr. Speaker, I call on my colleagues 
to pass these important bills. 

Mr. GENE GREEN of Texas. Mr. 
Speaker, I yield myself such time as I 
may consume. I thank Congressman 
HUDSON and Congressman 
BUTTERFIELD, both great members of 
our committee on this very bipartisan 
bill. 

I yield back the balance of my time. 
Mr. BURGESS. Mr. Speaker, I urge 

my colleagues to vote ‘‘yes’’ on H.R. 
304, and I yield back the balance of my 
time. 

The SPEAKER pro tempore. The 
question is on the motion offered by 
the gentleman from Texas (Mr. BUR-
GESS) that the House suspend the rules 
and pass the bill, H.R. 304. 

The question was taken. 
The SPEAKER pro tempore. In the 

opinion of the Chair, two-thirds being 
in the affirmative, the ayes have it. 

Mr. BURGESS. Mr. Speaker, on that 
I demand the yeas and nays. 

The yeas and nays were ordered. 
The SPEAKER pro tempore. Pursu-

ant to clause 8 of rule XX, further pro-
ceedings on this motion will be post-
poned. 

f 

WEATHER RESEARCH AND FORE-
CASTING INNOVATION ACT OF 
2017 

Mr. LUCAS. Mr. Speaker, I move to 
suspend the rules and pass the bill 
(H.R. 353) to improve the National Oce-
anic and Atmospheric Administration’s 
weather research through a focused 
program of investment on affordable 
and attainable advances in observa-
tional, computing, and modeling capa-
bilities to support substantial improve-
ment in weather forecasting and pre-
diction of high impact weather events, 
to expand commercial opportunities 
for the provision of weather data, and 
for other purposes. 

The Clerk read the title of the bill. 
The text of the bill is as follows: 

H.R. 353 

Be it enacted by the Senate and House of Rep-
resentatives of the United States of America in 
Congress assembled, 
SECTION 1. SHORT TITLE; TABLE OF CONTENTS. 

(a) SHORT TITLE.—This Act may be cited as 
the ‘‘Weather Research and Forecasting In-
novation Act of 2017’’. 

(b) TABLE OF CONTENTS.—The table of con-
tents for this Act is as follows: 

Sec. 1. Short title; table of contents. 
Sec. 2. Definitions. 

TITLE I—UNITED STATES WEATHER RE-
SEARCH AND FORECASTING IMPROVE-
MENT 

Sec. 101. Public safety priority. 
Sec. 102. Weather research and forecasting 

innovation. 

Sec. 103. Tornado warning improvement and 
extension program. 

Sec. 104. Hurricane forecast improvement 
program. 

Sec. 105. Weather research and development 
planning. 

Sec. 106. Observing system planning. 
Sec. 107. Observing system simulation ex-

periments. 
Sec. 108. Annual report on computing re-

sources prioritization. 
Sec. 109. United States Weather Research 

program. 
Sec. 110. Authorization of appropriations. 
TITLE II—SUBSEASONAL AND SEASONAL 

FORECASTING INNOVATION 
Sec. 201. Improving subseasonal and sea-

sonal forecasts. 
TITLE III—WEATHER SATELLITE AND 

DATA INNOVATION 
Sec. 301. National Oceanic and Atmospheric 

Administration satellite and 
data management. 

Sec. 302. Commercial weather data. 
Sec. 303. Unnecessary duplication. 

TITLE IV—FEDERAL WEATHER 
COORDINATION 

Sec. 401. Environmental Information Serv-
ices Working Group. 

Sec. 402. Interagency weather research and 
forecast innovation coordina-
tion. 

Sec. 403. Office of Oceanic and Atmospheric 
Research and National Weather 
Service exchange program. 

Sec. 404. Visiting fellows at National Weath-
er Service. 

Sec. 405. Warning coordination meteorolo-
gists at weather forecast offices 
of National Weather Service. 

Sec. 406. Improving National Oceanic and 
Atmospheric Administration 
communication of hazardous 
weather and water events. 

Sec. 407. National Oceanic and Atmospheric 
Administration Weather Ready 
All Hazards Award Program. 

Sec. 408. Department of Defense weather 
forecasting activities. 

Sec. 409. National Weather Service; oper-
ations and workforce analysis. 

Sec. 410. Report on contract positions at Na-
tional Weather Service. 

Sec. 411. Weather impacts to communities 
and infrastructure. 

Sec. 412. Weather enterprise outreach. 
SEC. 2. DEFINITIONS. 

In this Act: 
(1) SEASONAL.—The term ‘‘seasonal’’ means 

the time range between 3 months and 2 
years. 

(2) STATE.—The term ‘‘State’’ means a 
State, a territory, or possession of the 
United States, including a Commonwealth, 
or the District of Columbia. 

(3) SUBSEASONAL.—The term ‘‘subseasonal’’ 
means the time range between 2 weeks and 3 
months. 

(4) UNDER SECRETARY.—The term ‘‘Under 
Secretary’’ means the Under Secretary of 
Commerce for Oceans and Atmosphere. 

(5) WEATHER INDUSTRY AND WEATHER ENTER-
PRISE.—The terms ‘‘weather industry’’ and 
‘‘weather enterprise’’ are interchangeable in 
this Act, and include individuals and organi-
zations from public, private, and academic 
sectors that contribute to the research, de-
velopment, and production of weather fore-
cast products, and primary consumers of 
these weather forecast products. 
TITLE I—UNITED STATES WEATHER RE-

SEARCH AND FORECASTING IMPROVE-
MENT 

SEC. 101. PUBLIC SAFETY PRIORITY. 
In conducting research, the Under Sec-

retary shall prioritize improving weather 

data, modeling, computing, forecasting, and 
warnings for the protection of life and prop-
erty and for the enhancement of the national 
economy. 
SEC. 102. WEATHER RESEARCH AND FORE-

CASTING INNOVATION. 

(a) PROGRAM.—The Assistant Adminis-
trator for the Office of Oceanic and Atmos-
pheric Research shall conduct a program to 
develop improved understanding of and fore-
cast capabilities for atmospheric events and 
their impacts, placing priority on developing 
more accurate, timely, and effective warn-
ings and forecasts of high impact weather 
events that endanger life and property. 

(b) PROGRAM ELEMENTS.—The program de-
scribed in subsection (a) shall focus on the 
following activities: 

(1) Improving the fundamental under-
standing of weather consistent with section 
101, including the boundary layer and other 
processes affecting high impact weather 
events. 

(2) Improving the understanding of how the 
public receives, interprets, and responds to 
warnings and forecasts of high impact 
weather events that endanger life and prop-
erty. 

(3) Research and development, and transfer 
of knowledge, technologies, and applications 
to the National Weather Service and other 
appropriate agencies and entities, including 
the United States weather industry and aca-
demic partners, related to— 

(A) advanced radar, radar networking tech-
nologies, and other ground-based tech-
nologies, including those emphasizing rapid, 
fine-scale sensing of the boundary layer and 
lower troposphere, and the use of innovative, 
dual-polarization, phased-array technologies; 

(B) aerial weather observing systems; 
(C) high performance computing and infor-

mation technology and wireless communica-
tion networks; 

(D) advanced numerical weather prediction 
systems and forecasting tools and techniques 
that improve the forecasting of timing, 
track, intensity, and severity of high impact 
weather, including through— 

(i) the development of more effective 
mesoscale models; 

(ii) more effective use of existing, and the 
development of new, regional and national 
cloud-resolving models; 

(iii) enhanced global weather models; and 
(iv) integrated assessment models; 
(E) quantitative assessment tools for meas-

uring the impact and value of data and ob-
serving systems, including Observing System 
Simulation Experiments (as described in sec-
tion 107), Observing System Experiments, 
and Analyses of Alternatives; 

(F) atmospheric chemistry and inter-
actions essential to accurately character-
izing atmospheric composition and pre-
dicting meteorological processes, including 
cloud microphysical, precipitation, and at-
mospheric electrification processes, to more 
effectively understand their role in severe 
weather; and 

(G) additional sources of weather data and 
information, including commercial observing 
systems. 

(4) A technology transfer initiative, carried 
out jointly and in coordination with the Di-
rector of the National Weather Service, and 
in cooperation with the United States weath-
er industry and academic partners, to ensure 
continuous development and transition of 
the latest scientific and technological ad-
vances into operations of the National 
Weather Service and to establish a process to 
sunset outdated and expensive operational 
methods and tools to enable cost-effective 
transfer of new methods and tools into oper-
ations. 

(c) EXTRAMURAL RESEARCH.— 
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